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ABSTRACT

Background:Perforated Meckel’s diverticulum (MD) in neonates is a rare but potentially life-threatening surgical emergency.
Its clinical and radiological presentation often mimics necrotizing enterocolitis (NEC), leading to delayed recognition.
Available evidence is limited to isolated case reports.

Methods: A systematic review was conducted in accordance with PRISMA 2020 principles. PubMed, Scopus, and Google
Scholar were searched from database inception to 15 December 2025 for neonates (<28 days) with surgically confirmed
perforated MD. Data on demographics, presentation, operative findings, histopathology, and outcomes were extracted.
Given the heterogeneity and case-report level evidence, findings were synthesised descriptively. No meta-analysis was
performed due to heterogeneity and case-report level evidence.

Results:Sixty-two cases were identified. Most infants were term (76%) and presented within the first week of life (median
3 days). Abdominal distension (85%), bilious vomiting (65%), and pneumoperitoneum (73%) were common. NEC was the
most frequent preoperative diagnosis. Segmental ileal resection was performed in 77% of cases, while diverticulectomy was
undertaken in 23%. Ectopic mucosa was absent in 69%. Mortality (11%) occurred exclusively in premature neonates with
significant systemic comorbidities.

Conclusion:Neonatal perforated MD frequently mimics NEC. Outcomes appear more closely related to prematurity and
systemic illness than operative strategy. In neonates with unexplained perforation or atypical NEC, early surgical exploration
with careful inspection of the distal ileum is essential.
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INTRODUCTION

Meckel’s diverticulum is the most common congenital anomaly of the gastrointestinal tract, resulting from incomplete
obliteration of the vitelline (omphalomesenteric) duct and occurring in approximately 2% of the population [1]. In older
children, symptomatic Meckel’s diverticulum typically presents with painless gastrointestinal bleeding, intestinal
obstruction, or diverticulitis, often related to ectopic gastric mucosa and acid-induced ulceration [2,3].

In contrast, neonatal presentation is rare and differs substantially from that in older age groups. Reported manifestations
include intestinal obstruction, volvulus, intussusception, meconium peritonitis, and, most rarely, spontaneous perforation
[4-6]. Perforated Meckel’s diverticulum in the neonatal period represents an uncommon but potentially life-threatening
surgical emergency, with available evidence largely limited to isolated case reports and small case series [7—10].

A major diagnostic challenge is its clinical and radiological overlap with necrotizing enterocolitis (NEC). Affected neonates
commonly present with abdominal distension, feeding intolerance, bilious vomiting, sepsis, and pneumoperitoneum—
features indistinguishable from advanced NEC or spontaneous intestinal perforation [11-13]. As a result, Meckel’s
diverticulum is seldom suspected preoperatively, and diagnosis is typically established intraoperatively during exploration
for presumed NEC or unexplained bowel perforation [14,15].

The underlying pathophysiology in neonates remains uncertain. Unlike older children, in whom ectopic gastric mucosa
frequently contributes to ulceration and perforation, many neonatal cases lack ectopic tissue on histopathology [16—18].
Alternative mechanisms such as localized ischemia, congenital structural weakness, inflammation, impaired mesenteric
perfusion, or systemic stress associated with prematurity and sepsis have been proposed, but supporting evidence is limited
by small sample sizes and inconsistent reporting [19-21].

From a surgical standpoint, there is no established consensus regarding optimal operative management. Both simple
diverticulectomy and segmental ileal resection with primary anastomosis have been described, often determined by
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intraoperative findings rather than comparative evidence [22—-24]. Reported mortality appears largely confined to premature
neonates with significant comorbidities, suggesting that physiological reserve may influence outcomes more than operative
strategy alone [25-27].

Given the rarity of neonatal perforated Meckel’s diverticulum and the absence of comparative studies, systematic synthesis
of published cases is necessary to identify recurring patterns in presentation, diagnostic pitfalls, operative management, and
outcomes. The aim of this review is to analyse all reported neonatal cases of perforated Meckel’s diverticulum to provide
clinically relevant insights for neonatal surgeons and intensivists.

METHODS
Study design

This study was conducted as a systematic review in accordance with PRISMA 2020 principles. Given the rarity of neonatal
perforated Meckel’s diverticulum and the exclusive reliance on case reports, a narrative synthesis approach was adopted.

Protocol and eligibility criteria

The review protocol was not prospectively registered due to the rarity of the condition and exclusive reliance on case reports.
Eligibility criteria were defined a priori. Studies were included if they:

Reported neonates aged <28 days.

Described surgically confirmed perforated Meckel’s diverticulum.

Presented original clinical data (case reports or case series).

Were published in English.

Reports involving older infants, non-perforated Meckel’s diverticulum, or lacking operative confirmation were excluded.
Search strategy

A comprehensive search was performed in PubMed (MEDLINE), Scopus, and Google Scholar from database inception to
15 December 2025. The strategy combined controlled vocabulary and free-text terms related to “Meckel’s diverticulum,”
“perforation,” “neonate,” “newborn,” “pneumoperitoneum,” and “necrotizing enterocolitis.” Reference lists of included
articles were manually screened for additional eligible reports.

ERINT3 EEINT3

Google Scholar was used to identify older or regionally published reports not indexed in conventional databases. Results
were screened in relevance order, limited to the first 200 records per query to minimise duplication and maintain feasibility.
Detailed database-specific search strings are provided in Supplementary Appendix 1.

Study selection

Titles and abstracts were screened, followed by full-text review of potentially eligible articles. Duplicate reports were
removed. When multiple publications described the same patient, the most comprehensive report was retained.

The study selection process is summarised in Figure 1.
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Figure 1. PRISMA 2020 Flow Diagram lllustrating Study Selection Process
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Data extraction

Data extracted included gestational age, age at presentation, sex, clinical features, imaging findings, preoperative diagnosis,
operative findings, surgical procedure, histopathology, postoperative complications, and in-hospital outcome.

Quality assessment

Methodological quality was assessed using the Joanna Briggs Institute (JBI) Critical Appraisal Checklist for Case Reports.
No studies were excluded on the basis of quality; appraisal findings were considered in the interpretation of results.

Data synthesis

Given the heterogeneity and case-report level evidence, meta-analysis was not performed. Findings were synthesised
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descriptively, focusing on recurring clinical patterns and surgical implications.

RESULTS
Study characteristics

A total of 62 neonatal cases of perforated Meckel’s diverticulum were identified across published reports spanning more
than five decades. Cases were reported from multiple geographic regions and diverse healthcare settings. No temporal
clustering or regional predominance was identified.

Demographics and clinical presentation

Most neonates were term (47/62, 76%), with 15 cases (24%) occurring in premature infants. The median age at presentation
was 3 days (range 0—18 days), and males predominated (66%).

Clinical presentation was non-specific and frequently indistinguishable from necrotizing enterocolitis (NEC). Abdominal
distension was the most common feature (85%), followed by bilious vomiting (65%) and feeding intolerance. Signs of sepsis
were frequently described. Radiographic pneumoperitoneum was documented in 73% of cases and often prompted surgical
exploration. NEC or suspected NEC was the most frequent preoperative diagnosis, particularly in premature neonates, and
Meckel’s diverticulum was rarely suspected prior to laparotomy.

Operative findings and surgical management

All neonates underwent exploratory laparotomy. Segmental ileal resection with primary anastomosis was performed in 48
cases (77%), while simple diverticulectomy was undertaken in 14 cases (23%). In many reports, the diagnosis of perforated
Meckel’s diverticulum was established intraoperatively during exploration for presumed NEC or unexplained perforation.

Histopathology

Histopathological examination revealed absence of ectopic mucosa in 69% of cases. Gastric heterotopia was identified in
27%, and pancreatic heterotopia in 4%. Reporting of histopathological detail varied across studies.

Outcomes

Overall survival was 89%. Mortality (11%) occurred exclusively in premature neonates with significant systemic illness or
comorbidities, including sepsis and respiratory failure. Reported postoperative complications were uncommon and included
wound infection, postoperative sepsis, and anastomotic leak.

Key demographic, clinical, operative, and outcome data are summarised in Table 1.

Table 1. Demographic, clinical, operative, and outcome characteristics of reported neonatal cases of perforated
Meckel’s diverticulum (n=62)

Variable n (%) or median (range)

Total cases 62

Gestational age Term 47 (76%); Preterm 15 (24%)

Age at presentation 3 days (0-18)

Sex Male 41 (66%); Female 21 (34%)

Abdominal distension 53 (85%)

Bilious vomiting 40 (65%)

Pneumoperitoneum 45 (73%)

Preoperative diagnosis NEC 38 (61%)

Operative procedure Segmental resection 48 (77%); Diverticulectomy
14 (23%)

Ectopic mucosa I(Absent 43 (69%); Gastric 17 (27%); Pancreatic 2
4%)
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Mortality 7 (11%)

DISCUSSION

Neonatal perforated Meckel’s diverticulum represents a rare but clinically significant cause of intestinal perforation that
frequently mimics necrotizing enterocolitis. The principal diagnostic challenge lies in its substantial clinical and radiological
overlap with NEC, often resulting in delayed recognition until laparotomy.

The predominance of cases without ectopic gastric mucosa suggests that mechanisms of perforation in neonates differ from
the acid-mediated ulceration typically described in older children. Proposed mechanisms include localized ischemia,
congenital structural weakness, inflammation, and impaired mesenteric perfusion associated with prematurity or systemic
illness. However, inconsistent histopathological reporting limits definitive conclusions.

Overall reporting quality was assessed using the JBI checklist (Table 2).

Table 2. Summary of Joanna Briggs Institute (JBI) critical appraisal of included case reports

Appraisal domain Overall reporting quality
Clear patient demographics Mostly adequate
Diagnostic work-up described Variable

Surgical intervention described Adequate

Histopathology reported Inconsistent

Outcomes reported Adequate

Follow-up duration Limited

The observed 11% mortality is comparable to reported mortality in neonatal spontaneous intestinal perforation and severe
NEC, suggesting that systemic vulnerability rather than anatomical pathology is the principal determinant of outcome.

Pragmatic Surgical Implications
Maintain suspicion for perforated Meckel’s diverticulum in neonates with atypical NEC or isolated pneumoperitoneum.

During laparotomy for unexplained neonatal perforation, systematically inspect the distal ileum to exclude Meckel’s
diverticulum.

Consider segmental resection when surrounding ileum is compromised or the diverticular base is inflamed; diverticulectomy
may be appropriate when the base is healthy.

Mortality in this review was associated with prematurity and systemic comorbidity rather than operative technique,
emphasising that early recognition, resuscitation, and timely surgical exploration are critical determinants of outcome.

LIMITATIONS

This review is limited by reliance on case reports and small case series, heterogeneous reporting, and absence of long-term
follow-up data. The proportions presented should therefore be interpreted as descriptive patterns rather than estimates of
incidence or comparative effectiveness. Reporting bias is likely, and causal inferences cannot be drawn. Publication bias
may favour reporting of severe or unusual presentations.

Restriction to English-language publications may have excluded relevant reports and potentially influenced observed
proportions. However, given the rarity of neonatal perforated Meckel’s diverticulum, synthesis of available published cases
provides clinically meaningful insights.

CONCLUSIONS

Perforated Meckel’s diverticulum should be considered in neonates presenting with acute abdomen and pneumoperitoneum,
particularly when the clinical course is atypical for necrotizing enterocolitis. This systematic review suggests that outcomes
are more closely related to prematurity and systemic illness than to operative technique. Early surgical exploration with
systematic inspection of the distal ileum remains central to effective management.

Journal of Neonatal Surgery | Year: 2026 | Volume: 15| Issue 1s pg. 19




Yasir Q. N. Alkhatib

Data Availability Statement

All data analysed in this review are included within the article and its supplementary material. Additional extraction data are
available from the corresponding author upon reasonable request.

Patient and Public Involvement

Patients and the public were not involved in the design, conduct, reporting, or dissemination of this study.
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